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wherein : 

R 1 is hydrogen, hydroxy or amino ; 

R 2 is hydrogen, hydroxy, methoxy or methoxymethoxy ; 

R» is hydrogen, hydroxy, amino, methoxy, methoxymethoxy or, taken together with R. 
methylenedtoxy (also known as 1,3 dioxdo) ; . . , ^ 

R* is hydrogen, hydroxy, methoxy, methoxymethoxy. benzyl, dKC^^kylamlnomethyl or, taken 
together with R 3 , methyienedioxy ; 

R* is hydrogen or hydroxy ; 
provided that at least one of R 1 through R 5 is other than hydrogen ; and 

i) X* is hydroxy or methoxy with X 1 , X 3 and X* being hydrogen; or 

ii) X 1 taken together with X 2 . 

X 2 taken together with X 3 or v1 ^ 

X 5 taken together with X 4 . is methyienedioxy, provided that each of the remaining respective X , X , 
X 3 and X 4 aubatttuents are hydrogen, ^ ^ , _ 

intermediates in the synthesis of them, pharmaceutical formulation containing them, their use as 
inhibitors of topoisomerase and their use In the treatment of tumors. 
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The present invention relates to certain substituted phenylquinoline derivatives which have topoisomerase 
inhibition and antitumor activity. 

BACKGROUND OF THE INVENTION 

Before a living cell can reproduce, its DNA strands must unwind from their normal coiled configurations 
and assume a topology favorable for replication. To allow this unwinding the enzymes known as topoisomer- 
ases serve to Introduce "swivels' 1 in DNA strands. Without such a mechanism the DNA could not replicate, and 
hence the cell could not reproduce and proliferate. For detaBed explanations of the topoisomerase function see 
A. Lehninger. Principles of Biochemistry, 813. Worth Publishers. New York (1982); F. Liu. "DNA Topoisomer- 
ases/ CRC Critical Review in Biochemistry, 1-24, 15 (1983) and H Vosberg. "DNA Topoisomerases: Enzymes 
that Control DNA Conformation." Current Topics in Microbiology end immunology, 19, Springer-Veriag. Berlin 
(1985) It has been recognized for some time that cell proliferation might be controlled by inhibition of 
topoisomerases and that such control might be particularly useful In halting the spread of tumors and related 
malignancies and ultimately destroying them. See E. Nelson, et a/., Proc. Net Acad. Sci. U,S.A. f 81 1361 
(1984) 

On the basis of mechanism of action, topoisomerases have been categorized as Type I and Type II (often 
referred to as topo I" and topo ir respectively). The clinically useful antitumor agents adriamycln, mitoxan- 
trone etoposlde and m-AMSA have been reported to work by inhibiting the function of Type II topoisomerase. 
Camptothecin, a natural product antitumor agent has been found to inhibit the function of Type I topoisomerase. 
It is now believed that a compound which could effectively inhibit the functions of either or both Type I and Type 
II would be a potent antitumor agent 

SUMMARY OF THE INVENTION 

One aspect of the present invention Is the genus of the compounds of formula (I). 




wherein: 

Ri is hydrogen, hydroxy or amino; 
40 R? is hydrogen, hydroxy, methoxy or methoxymethoxy; 

R* Is hydrogen, hydroxy, amino, methoxy. methoxymethoxy or. taken together with R* methylenedioxy 

(also known as 1,3 dloxolo); 

rV tohydrogen. hydroxy, methoxy, methoxymethoxy, benzyl. di(C^)alkylaminomethyl or. token together 

with R*. memyienedtoxy; 
45 R*ia hydrogen or hydroxy; 

provided that at least one of R 1 through R 5 Is other than hydrogen; and 
i) X* is hydroxy or methoxy with X', X* and X« being hydrogen; or 
II) X 1 taken together with X*, 

X 2 taken together with X* or 

so X* taken together with X*. is methylenedioxy. provided that each of the remaining respective * . X*. 

X» and X* subatituenta are hydrogen. 

Another aspect of the invention Is a method of inhibiting topoisomerase Types I and II m mammalian eel s 
comprising contacting these enzymes with a topoisomerase inhibiting amount of a compound of formula (I). 
and a method of treating a tumor in a mammal comprising administering to a mammal bearing a tumor, an anti- 
tumor amount of a compound of formula (I). A further aspect comprises pharmaceutical formulations containing 
a compound of formula (I) as an active ingredient Novel chemical intermediates used in me synthesis, as taught 
herein, of the compounds of formula (I) are also within the scope of the present Invention. 
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In particular, for the compounds of formula (I) dKd^alkyl as used in di<C^)alky1aminometriyl 
dimethyl, diethyl, dipropyl, diisopropyl and dibutyl (straight or branched). 

DETAILED DESCRIPTION OF THE INVENTION 

The preferred compounds of formula (I) are the compounds of formula (II) 




wherein R' through R 8 are the same as defined for formula (I). Specific compounds of formula (I) are: 



EP 0 496 634 A1 

Compound Compound 
Number Name 



1. 6-(3 ( 5'dimethoxy-4-hydroxy)phenyl-l,3-dioxolo[45-g]quinoline 

2. 6*(4-hydroxy)phenyl-l.3-d»oxolo[4,5-g]quinoline 

3a. 6-[3-methoxy-4-(methoxymethoxy)phenyl]-l,3-dioxolo[4,5-g]- 
quinoline 

3b. 6-(4-hydroxy-3-methoxy)phenyt-1,3-dioxolo[4 < 5-g]quinoline 

4. 6-(3A5-trimethoxy)phenyl- 1 ,3-dioxolo(4,5-g)quinotine 

5. 6-(3 ( 4-(1,3-dioxolo)]phenyl-1,3<lloxolo(4 / 5-g]quinollne 

6. - 6-(3,4-dimethoxy)phenyl- 1 ,3-dioxo!o(4.5-g]quinoline 

7. 6-(3 ( 4-dihydroxy-5-methoxy)phenyl-1,3-dioxolo[4,5-g]quinoline 

8. 6-(3 P 4-dlmethoxy-5-hydroxy)phenyl-l,3-dioxolo[4,5-g]quino!ine 

9. 6-(3-ben2yl-2.4-dihydroxy)phenyl-1 # 3-dioxolo[4 # 5-gJquinoline 

1 0. 6-(Z4-dihydroxy)phenyl-l ,3-dloxolo[4,5-g]quinoIine 

1 1 . 6-[2,4-dlhydroxy-3-(N # N-dimethylaminomethyl) )phenyl- 1 ,3- 
dloxo!o[4,5-g]qulnoline 

1 2. 6-(3>di(methoxymethoxy)]phenyl0 .3-dioxolo[4.5-g]quinollne 



As shown in Scher.16 (I): 




SCHEME I 
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a compound of formula (III), wherein X 1 through X* are as defined for formula (I), and Ar is a C^, 2 , one or two 
ring aromatic group (e.g.. phenyl or 4-toluyt), may be reacted with a compound of formula (IV), wherein R* 
through R 8 are as defined for formula (I), to yield a corresponding compound of formula (I). This reaction may 
be convtently carried out in a suitable polar solvent system, for example, water. (C,^) alkanot. (C^) alkylene 
did or mixture thereof {e.g., water / ethanol) in the presence of a compatible strong mineral acid or alkali metal 
hydroxide base (e.g., sulfuric acid or sodium hydroxide) at a temperature in the range of from about 50°C to 
about 150*0. See C. Cheng.'Friedlander Synthesis of Quinolines," Organic Reactions. 28, 37-201. John Wiley, 
New York (1982). 

The compound of formula (I) prepared by this reaction scheme may be purified by conventional methods 
of the ait e.g.. chromatography, distillation or crystallization. 

Where R 1 , R 2 , R 3 , R 4 or R s of a compound of formula (IV) or X* of a compound of formula (III) are base 
sensitive hydroxy functions, it is preferable to protect these functions by converting them into protected deri- 
vative functions, herein referred to collectively as "protected hydroxy functions" or 'protected hydroxy," for 
example hydroxy protecting ether, e.g„ alkoxyalkyl ethers or benzyl ethers, by methods known in the art, such 
as those methods taught In T. Green. Protective Groups in Organic Chemistry, Chap. 3. John Wiley, New York 
(1 981 ). Protected hydroxy functions are stable to bases, compatible with basic catalysis conditions of the reac- 
tion of Scheme (I) and can conveniently be reconverted to the corresponding hydroxy functions by conventional 
techniques, such as those taught by T. Green, supra, e.g., treatment with acid, after completion of the reaction 
of Scheme (I). 

Likewise, where R 1 and/or R 1 are the acid or base sensitive amino function, it is preferable to the protect 
the amino function by converting ft into a protected amino derivative (herein, "protected amino"), e.g.. an amide 
or a carbamate by methods known in the art, such as those methods taught in T. Green, supra. Chap. 7. Pro- 
tected amino functions are selected to be compatible with acidic or basic catalysis conditions selected for the 
reaction of Scheme (I) and can conveniently be reconverted to the amino function by conventional techniques, 
such as those taught by T. Green, supra, e.g., hydrogenatlon using a palladium on carbon catalysis, after com- 
pletion of the reaction of Scheme (I). 

Compounds of formula (I) may be intraconverted to other compounds of formula (I). For example a com- 
pound of formula (I) bearing a methoxymethoxy function can be converted to a corresponding compound of 
formula (I) bearing an hydroxy function by treatment with a (C,^) alkanonic acid. e.g.. refluxing in acetic acid. 
Further a compound of formula (I) where In R 1 and R 3 are hydroxy and R 2 is hydrogen can be reacted with 
(N.N-dKC^alky^ethyl ammonium halide in a suitable polar solvent such as a (d^)aJkanol in the presence 
of (C^alkyl trlsubstitued amine, e.g., with (N,N-dimethyl)methyi ammonium iodide in sthanoi and triethyiamine 
at room temperature, to yield the corresponding compound of formula (I) wherein R 1 and R 3 are hydroxy and 
R 2 is N.N-dKd^alkylmethylaminomethyl. 

The compounds of formulas (III) and (IV) are either available commercially or may be prepared by methods 
of the art For example, the compounds of formula (III) may be prepared by the methods taught by C. Cheng, 
supra,, and the compounds of formula (IV) may be prepared by the method taught by A. I. Vogel, Practical 
Organic Chemistry, 4th Ed., 773, Longmans, London (1978). 

The irttermediate compounds of formula (IA) 



wherein: 

R 1 * is hydrogen, protected hydroxy or protected amino; 

R 2 * is hydrogen, protected hydroxy, methoxy or methoxymethoxy; 

R* is hydrogen, protected hydroxy, protected amino, methoxy. methoxymethoxy or, taken together with 
R 2 methylenedioxy; 

R*» is hydrogen, protected hydroxy, methoxy. methoxymethoxy, benzyl, dKC^aikylaminomethyl or, 
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taken together with R 3 . methylenedioxy; 

R* is hydrogen or hydroxy; 
provided that at least one of R 1 through R 5 is other than hydrogen; and 

t) X* is protected hydroxy or methoxy with X*. X 3 and X 4 being hydrogen; or 
ii) X 1 taken together with X 2 *, 

X 21 taken together with X s or 

X* taken togetherwith X 4 , is methylenedioxy, provided that each of the remaining respective X 1 , X 2 *. 
X 5 and X 4 substituents are hydrogen, 
are within the scope of the present Invention. The preferred protected hydroxy functions are -0-CH 2 -0-CH 3 a nd- 
O-CHiCttHj, and the preferred protected amino functions are -NHCOCH 3 and -NHCOOCH* 
Specific compounds of formula (IA) are: 

6-(4-methoxymethoxy)phenyi-1.MioxoloI4.5-gJquinoline < 

a^3,4-dibenzytoxy-5-methoxy)phenyl-1 ,3-dloxolo[4,5-g]quinoline and 

dKa-benzyloxy^.WlmethoxyJphenyl-l^ioxolo^.S-glqulnoline. 

6-(2.4-<liben2y1oxy)pheny1-1,3-dloxoloI4,5-g]quinoline 
The data from the deavable Complex Assay in Table A. below, shows the relative topoisomerase Types 
I and II Inhibitory activity of the compounds of Formula (I). This assay performed according to the method des- 
cribed in Hslang, Y. etaL, J.BbLChem. , 260:14873-14878 (1985), correlates well with in vivo anti-tumor activity 
of topoisomerase inhibitors in animal models of cancer, e,g.. camptothecin and Its analogs. See Hslang et ah, 
Cancer Research , 49:4385-4389 (1989) and Jaxel etaL. Cancer Research , 49:1465-1469 (1989). In this assay 
compounds exhibiting no observable inhibitory activity at concentrations of greater than about 60 ug/mL (indi- 
cated by •-" in table A, below) are considered to be of no practical value as topoisomerase inhibitors. Those 
compounds which exhibit observable activity in the concentration range of from about 12 j*g/mL to about 60 
ug/mL (V in table A) are considered weakly active to moderately active, while those active In the range of 
from about 3 ug/mL to about 12 ug/mL C+v in table A) are moderately active. Compounds active at concen- 
trations less than 3 ug/mL <•♦+♦* In table A) are considered to be strongly active topoisomerase inhibitors. Cer- 
tain compounds of formula (I), e.g., compounds 1 and 10, inhibit both Type I and Type II topoisomerase. 
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TABLE A 

Topoisomerose Inhibitory Activity of 
Compounds of Formula (\) in the Cleovable Complex Assay 



Compound Number Topo I Topo II 

10 



TO 



25 
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Indicates no activity of practical value, 
30 B + - Indicates positive activity, and the number of signs Indicates 
relative activity (see description of this assay, above). 



The compounds of formula (I) are active against a wide spectrum of mammalian (induding human) tumors 

35 and cancerous growths such as cancers of the oral cavity and pharynx (lip, tongue, mouth, pharynx), 
esophagus, stomach, small Intestine, large intestine, rectum, liver and biliary passages, pancreas, larynx, lung, 
bone, connective tissue, skin, breast cervix uteri, corpus endometrium, ovary, prostate, testis, bladder, kidney 
and other urinary tissues, eye. brain and central nervous system, thyroid and other endocrine gland, leukemias 
(lymphocytic. yanulocytJa monocytic), Hodgkin'a disease, non-Hodgkin's lymphomas, multiple myeloma, etc. 

40 The compounds of formula (I) may also be used in combination with other therapeutic agents, for example, 
other antitumor agents. Herein the terms tumor", •cancer* and 'cancerous growths" are used synonymously. 

The amount of compound of formula (I) required to be effective as an antitumor agent wOl, of course, vary 
with the individual mammal being treated and Is ultimately at the discretion of the medical or veterinary prac- 
titioner. The factors to be considered include the condition being treated, the route of administration, the nature 

45 of the formulation, the mammal's body weight surface area, age and general condition, and the particular com- 
pound to be administered. However, a suitable effective antitumor dose Is in the range of about 0.1 to about 
200 mg/kg body weight per day, preferably In the range of about 1 to about 100 mg/kg per day. The total daily 
dose may be given as a single dose, multiple doses, e.g., two to six times per day, or by intravenous infusion 
for a selected duration. Dosages above or below the range cited above are within the scope of the present inven- 

50 tion and may be administered to the individual patient if desired and necessary. 

For example, for a 75 kg mammal, the preferable dose range would be about 75 to about 7500 mg per 
day, and a typical dose would be about 800 mg per day. if discrete multiple doses are indicated, treatment might 
typically be 200 mg of a compound of formula (I) given 4 times per day. 

Formulations of the present invention, for medical use, comprise an active compound, /e., a compound of 

55 formula (I), together with an acceptable carrier thereof and optionally other therapeutically active ingredients. 
The carrier must be pharmaceuticaily acceptable in the sense of being compatible with the other ingredients 
of the formulation and not deleterious to the recipient thereof. 

The present invention, therefore, further provides a pharmaceutical formulation comprising a compound 
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of formula (I) together with a pharmaceutical^ acceptable carrier therefor. 

The formulations include those suitable for oral, rectal or parenteral (including subcutaneous, fntramuscular 
and intravenous) administration. Preferred are those suitable for oral or parenteral administration. 

The formulations may conveniently be presented In unit dosage form and may be prepared by any of the 
5 methods well known in the art of pharmacy. Such unit dosage form contains, e.g., 10 to 1000 mg, conveniently 
1 5 to 500 mg, most conveniently from 20 to 200 mg of active ingredient. All methods include the step of bringing 
the active compound into association with a carrier which constitutes one or more accessory ingredients. In 
general, the formulations are prepared by uniformly and intimately bringing the active compound Into associ- 
ation with a liquid carrier or a finely divided solid carrier and then, if necessary, shaping the product Into desired 
w unit dosage form. 

Formulations of the present invention suitable for oral administration may be presented as discrete units 
such as capsules, cachets, tablets or lozenges, each containing a predetermined amount of the active com- 
pound; as a powder or granules; or a suspension or solution in an aqueous liquid or non-aqueous liquid, e.g., 
a syrup, an elixir, an emulsion or a draught 

15 A tablet may be made by compression or molding, optionally with one or more accessory ingredients. Com- 
pressed taWets may be prepared by compressing in a suitable machine the active compound In a free-flowing 
form, e.g.. a powder or granules, optionally mixed with accessory ingredients, e.g.. binders, lubricants, Inert 
diluents, surface active or dispersing agents. Molded tablets may be made by molding in a suitable machine, 
a mixture of the powdered active compound with any suitable carrier. 

20 A syrup may be made by adding the active compound to a concentrated, aqueous solution of a sugar, e.g., 
sucrose, to which may also be added any accessory ingredients. Such accessory Ingredients) may include 
flavoring, an agent to retard crystallization of the sugar or an agent to increase the solubility of any other Ingre- 
dient, e.g.. as a polyhydrlc alcohol, for example, glycerol or sorbitol. 

Formulations for rectal or vaginal administration may be presented as a suppository with a conventional 

25 carrier, e.g., cocoa butter or Witepsol S65 (trademark of Dynamite Nobel Chemical. Germany, for a suppository 
base). 

Formulations suitable for parenteral administration conveniently comprise a sterile aqueous preparation 
of the active compound which is preferably isotonic with the blood of the recipient Such formulations suitably 
comprise a solution of a pharmaceutical^ and pharmacologically acceptable add addition salt of a compound 

30 of the formula (I) that is isotonic with the blood of the recipient Thus, such formulations may conveniently con- 
tain distilled water. 5% dextrose in distilled water or saline and a pharmaceutically and pharmacoioglcalty 
acceptable acid addition salt of a compound of the formula (I) that has an appropriate solubility in these solvents, 
tor example the hydrochloride. Isethtonate and methanesulfonate salts, preferably the latter. Useful formu- 
lations also comprise concentrated solutions or solids containing the compound of formula (I) which upon diu- 

35 tion with an appropriate solvent give a solution suitable for parental administration above. 

In addition to the aforementioned Ingredients, the formulations of this Invention may further include one or 
more optional accessory ingredients) utilized in the art of pharmaceutical formulations, e.g., dluents, buffers, 
flavoring agents, binders, surface active agents, thickeners, lubricants, preservatives (including antioxidants) 
and the like. 

EXAMPLES 

The fallowing examples illustrate aspects of this invention but should not be construed as limitations. The 
symbols and conventions used in these examples are consistent with those used in the contemporary chemical 
45 literature, for example, the Journal oftho American ChenJcal Society. 

Example 1 

6^3.5^ irr*tTK)xy-4-hydro^ (Compound 1) 

To 3,5^lmethoxy4-hydroxy acetophenone (196 mg. 1 mmd) is added 6n(4-m^yiphenyi)iminoJmethylh 
1 3-benzodloxoJ-5-amine (255 mg. 1 mmol) in ethanol (4 mL) and 2N sodium hydroxide (1 mL). The reaction 
mixture is heated at reflux (about 1 00°C) for 1 6 hra. Upon cooling the reaction product Is dissolved In methylene 
chloride (200 mL) and extracted with a saturated eodlum chloride solution (200 mL). The organic layer is dried 
with a rotatory evaporator. The resulting residue Is chromatographed on silica gel with 2:3 ethyl acetate / he- 
xanes to yield e-(3,5-dimethojcy-44iydroxy)phem (« mg. 16,6% of theory). 

iH-300 NMR (CDCW: * 4.06 (s. 6H); 5.73 (s, 1H); 6.15 (s. 2H); 7.09 (s. 1H); 7.42 (s, 2H); 7.46 (a, 1H); 7.69 (d. 
J - 8.55 Hz. 1 H); 8.03 (d. J - 8.55 Hz. 1 H). 
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Elemental analysis: (for C 14 H t5 N0 5 ) 

%C %H %N 

Found: 66.51 4.66 4.33 

Calculated: 66.46 4.65 4.31 



Example 2 

6^4-hydfoxy)pheny^1 t 3-dioxolo[4 t S-fl1qolnoline (Compound 2) 

(A.) 4-<Methoxymemyleneoxy)acetophenone (3.84 g t 21.3 mmol) is reacted with 6(I(4Hnethy(pheflyl)imK 
noJmethyO-1.3-ben20dioxol^-amine (5.42 g. 21.3 mmol) in ethanoi (4 mL) and 2N sodium hydroxide (1 
mL), and the product recovered and isolated in a similar manner to Example 1 to yield 6-(4-methoxyme- 
thoxy)phenyl-1.3-dioxolo{4,S-g]quinollne (3.24 g, 49.2% theory^rWOO NMR (COCI 3 ): 8 3.66 (s, 3H); 5.28 
(s. 2H); 6.1 3 (8. 2H); 7.07 (s. 1H); 7.20 (d. J =■ 9.0 Hz, 2H); 7.46 (s, 1 H); 7.70 <d, J = 8.55 Hz, 1H); 8.01 (d, 
J » 8.30 Hz, 1H); 8.09 (d ( J » 8.79 Hz, 2H). 

(B.) The compound prepared in part (A) above (314 mg, 1.01 mmol) is heated in glacial acetic acid (4 mL) 
at reflux (about 1 18°C)under nitrogen for approximately 24 hrs.. The reaction product ie concentrated by 
rotatory evaporation to remove the acetic acid, and the residue is dissolved In 1 00 mL of methylene chloride 
and then washed with sodium bicarbonate solution. The organic layer is dried with magnesium sulfate, ffi- 
tered and concentrated on a rotary evaporator. The residue is dissolved in minimal hot methylene chloride 
and hexane is slowly added to induce precipitation of the product &H4^ydroxy)phenyl-1,3^ioxolo[4,5- 
gjquinoline. (103 mg, 38.4% theory). 

'H-300 NMR (CDCI 3 ): 8 5.80 (a. 2H); 6.64 (d, J - 8.80 Hz. 2H); 6.75 (s. 1H); 7.10 (s. 1H); 7.35 (d, J - 8.54 
Hz, 1H); 7.66 (d, J » 8. 79 Hz, 2H); 7.69 (d. J » 8.55 Hz, 1H); 8.83 (s, 1H). 
Exact Mass High Resolution Mass: (for C^HnNOj) 
Calculated: 266.0817 
Found: 266.0833 

Example 3 

6-P^etrttxy^methoxyr^ dtoxdo [4,5-qlquinoHne (Compound 3a) a nd 6-(4-hydroxy-3- 

methoxy)phenyt-1 < 3-dioxolo(4 t 5^l»quinoiine (Compound 3b) 

(A.) 34rfethoxy-4^ethoxymemoxy^ (1.16 g, 5.51 moi) is reacted with 6B(4^nethylphenyl)imi- 

no]inethy0-1>benzodtoxol-5-amine (1.40 g, 5.51 mmol) in ethanoi (4 mL) and 2N sodium hydroxide (1 
mL), and the product recovered and isolated In a similar manner to Example 1 to yield 643-methoxy-4-(me- 
thoxyme«r»xy)pr™^ dioxolo [4,5-gJ-quinollne (1.28 g. 67.7% theory). 

1H-300 NMR (COOJ: 6 3.68 (s. 3H); 4.07 (s. 3H); 5.34 (a, 2H); 6.14 (s, 2H); 7.08 (8, 1H); 7.29 (d, J = 8.3 
Hz, 1H): 7.48 (s. 1H); 7.59 (d of d. J - 8.3, 1.9 Hz, 1H); 8.55 <d, J » 8.55 Hz, 1H); 7.85 (m, 1H); 8.01 (d, J 
»8.54Hz,1H) 

Elemental analysis: (for C 10 H 17 NO 6 ) 

%C %H %N 

Found; 67.35 5.08 4.14 

Calculated; 67.25 5.05 4.1 3 

(B.) The compound prepared In part (A), above, (250 mg, 0.74 mmol) la heated at about 100°C In refluxing 
tetrahydrofuran 2.5 mL, 96% ethanoi (2.5 mL) and 20% aqueous HCI (2.5 mL) for 18 hrs. The reaction pro- 
duct is then washed with a saturated sodium bicarbonate solution, dried with magnesium sulfate, filtered 
and concentrated on a rotary evaporator. The resulting concentrate is chromatographed on silica gel with 
1:1 ethyl acetate / hexanea to yield 6^ydroxy-3Hnemoxy)phenyl-1,3-dk^ <15i mg. 

69.6% theory). 

'H-300 NMR (CDCI,): 8 4.04 (s. 3H): 6.11 (s. 2H); 6.57 (s, 1H); 7.01 (d, J = 8.3 Hz. 1 H); 7.05 (s, 1H); 7.44 
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(s. 1H); 7.54 (d of d, J = 8.3 Hz. 1.95 Hz. 1H); 7.67 (d. J - 8.55 Hz, 1H); 7.79 (m. 1H); 7.98 (d. J » 8.55 Hz, 
1H) 

Elemental analysis: (for C 17 H,)NO«) 



%c 


%H 


%N 


68.69 


4.68 


4.72 


69.15 


4.44 


4.74 



Found: 
Calculated: 

Example 4 

6^3,4,S-trimethoxy)pheny<-1,3HJioxolo[4,5-fllq ulnoilne (Compound 4) 

3 4,5-Trimethoxyacetophenone (210 mg. 1 mmol) is reacted with 6tt(4-methylphenyl)iminoJmethyl]-1.3- 
benzodioxol-5-amine (25S mg, 1 mmol) in ethanol (4 mL) and 2N sodium hydroxide (1 mL), and fre product 
recovered and isolated in a similar manner to Example 1 to yield 6^3,4 f 5-trtmethoxy)phenyt-1,Wioxolo(4 < 5- 

gjquinoline <223mg, 65.7% theory). *m 
iH-300 NMR (CDCI,): 8 3.95 (a. 3H); 4.04 (a, 6H); 6.16 (8, 2H); 7.11 (8, 1H); 7.38 (s, 1H); 7.52 (s. 2H); 8.03 (d. 

J = 8.5 Hz, 1H); 8.08 (d, J * 8.3 Hz, 1H) 
Elemental analysis: (forC 19 H 17 NO«,) 



%c 


%H 


%N 


67.24 


5.06 


4.14 


67.25 


5.05 


4.13 



Found: 
Calculoted: 

Example 5 

6>f3^1,3^ioxolo)1phenyl-1.3^toxolof4 t 5^)quinoilne (C ompound 5) 

3.4^ethlenedtoxyacetophenone (187 g, 1.14 mmol) Is reacted with eff<4™thy1phenyl^^^ 
benzodloxol-S-amine (1.04. 264 mmol) in ethanol (4 mL) and 2N sodium hydroxide^ (1 mL). *^J^"« 
recovered and Isolated In a similar manner to Example 1 to yield 6-{3.4-(1. «loxolo)lphenyH.3^loxolo[4.5- 
glquinoline (175 mg. 57.4% theory). 

iH-300 NMR (CDOJ; 6 6.06 (s. 2H); 6.14 (a, 2H); 6.69 (d, 1H); 7.08 (s f 1H); 7.45 (a, 1H); 8.0 to 7.62 (m, 3H). 

8.01 (d. J = 8.54 Hz, 1H). 

High resolution Exact Mass: (for C 17 HnN04) 

CaJc - 294,0766 

Found « 294.0782* 

Examples 

6-(3,4^lme^>xv)pheny1-1,3-dtoxolo(4.S>glq uinollne (Compound 6) 

3.4-Dimethoxyacetophenone (180 mg. 1 mmol) is reacted with 6n(4^thylpheny1)^ 
zodioxd-5-amine (255 mg. 1 mmol) in ethanol (4 mL) and 2N sodium hydroxide (1 mL) 
ered and isolated In a slmlar manner to Example 1 to yield 6^3.4^imethoxy)phenyM ,3^ioxoloI4.^]quinoline 

l ^HUR^SwtM 0. 3H); 4.07 (s. 3H); 6.14 (s. 2H); 7.02 (d. J - 8.3 Hz, 1H); 7.09 (.. 1H); 7.45 (s. 
1H); 7.64 (d, J « 8.3 Hz, 1H); 7.72 (d, J « 8.79 Hz. 1H); 7.83 (s. 1H); 8.02 (d. J - 8.3, 1H) 
Elemental analysis: (for C 14 H 1S NCU) 
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%c 


%H 


%N 


69.23 


4.90 


4.62 


69.89 


4.89 


4.53 



Found: 
Calculated: 

Example 7 

6-(3.4-dihydfOxy-S-tnethoxy)phBny)-1.3-dloxolo(4.S-fllquino«na (Compound 7) 

(A.) 3.4-Dlbenzyloxy*4T»moxyacetDphenone (S.07 g. 14 mmol) is reacted with 6|I(4-me«hylphenvl)lmi- 
nolmewylM.3-benzodloxol-5-amine (3.56 g. 14 mmol) in ethanol (58 mL) and 2N sodium hydroxide (14 
mL). and the product recovered and isolated in a simitar manner to Example 1 to yield 8-(3.4HJibenzyloxy 
5-methoxy)phenyl-1.3-dtoxoloI4.5-gHulnoline (1.18 g, 17.1% theory). 

'H-300 NMR (CDCI,): 8 4.01 (s. 3H); 5.14 (s. 2H): 5.26 (8. 2H); 6.15 (s. 2H): 7.10 (e. 1 H); 7.53 to 7.32 (m. 
13H); 7.88 <d, J ■ 8.54 Hz. 1H); 8.03 (d. J « 8.3 Hz, 1H) 

(8.) The compound prepared In part (A) above (872 mg. 1.77 mmol), ethyl acetate. 40 mL. dry tetrahyd- 
rofuran. 10 mL and 10% palladium on carbon (350 mg) are stirred under hydrogen at 1 atmosphere press- 
ure and ambient temperture (about 25°C) for about 16 hra. The reaction mixture is filtered through a pad 
of diatomaous earth filter aid then concentrated with a rotatory evaporator. The concentrate is taken up in 
a minimum of dlchloromethane and precipitated with excess hexanea. The resulting precipitate is collected 
and dried in vacuo for about 1 6 hra. to yield 6-(3.4-dihyclroxy-5™thoxy)phenyl-1 ,3-dloxolo(4.5-g]aulnollne 
(261 mg, 47.4% theory). 

'H-300 NMR (CDCI,): 8 4.05 (s. 3H); 5.7 (s. 1H); 6.14 (s. 2H); 7.09 (s, 1H); 7.31 (s, 1H); 7.33 (s. 1H); 7.43 
(s. 1H); 7.47 (s, 1H); 7.67 (d. J * 8.54 Hz, 1H); 8.02 (d. J » 8.55 Hz. 1H) 

Example 8 

6^3.4-dimethoxy-S-hy<iroxy)phenyl-1.3-dloxolo[4,5-fllauinoline (Com pound 8) 

(A.) 3-Benzyloxy-4.5-dimethoxyacetophenone (1.64 g. 5.71 mmol) is reacted with 6rj(4-methylphenvl)imi- 

no]methyfH,3-benzodloxol-5-amlne (1.*8 fl. 5 " •"«*>•) "> •« hano < < 4 mL > and 2N 80dium nv<lroxi<,e i < 1 
mL). and the product recovered and Isolated in a similar manner to Example 1 to yield 6-(3-benzyloxy-4.5- 
dimethoxy)phenyl-1 ,3-dtoxdo[4.5^]-quinoline (427 mg. 18% theory). 

'H-300 NMR (CDCI,): 8 3.97 (s. 3H); 4.04 (s. 3H); 5.3 (s, 2H); 6.15 (s. 2H); 7.10 (s. 1H); 7.56 to 7.29 (m. 
8H); 7.64 (d.1H): 8.02 (d,1H) 

(B.) The compound prepared In part (A) (390 mg. .094 mmol). is catalytically hydrogenated. and the product 
recovered and isolated fai a similar manner to Example 7, part (B). to yield 2-0.4-d«nethoxy-5-hyd- 
ioxvpr«nylH.7-(1,3-dloxolo) quinollne (201 mg, 65.9% theory). iU1 ,, ( 
'H-300 NMR (COOi): 8 3.99 (s, 3H); 4.05 (s, 3H); 5.90 (s, 1H);6.15(s.2H);7.10(s. 1H>;7.31 (s.1H);7.41 
(d. J • 1.98 Hz. 1H); 7.48 (s. 1H); 7.67 (d. J « 8.5 Hz. 1H); 8.01 (d. J » 8.3 Hz. 1H) 
High Resolution Exact Mass: (for C„H 15 NOj) 
Caic ■ 328.1028 
Found = 326.1014. 

Example 9 

6^3-benzvl.2.4-dlliydrexy)phanvl-1.3-dloxolot4.5-alauinollne (Compound 9) 

(A ) To sodium hydride. 0.88g (60% in mineral oH, 0.022 mo!) and 5 mL dry THF under N 2 is added dropwise 
1.52g (0.01 mol) 2.4-dihydroxyacetophenone In 5 mL THF. After stirring for 30 min.. a solution of 2.6 mL 
(0.022 md) of benzyl bromide in 5 mL THF to reacted with dropwise. The reaction is then heated to reflux 
(about 68°) tor 16 hra.. allowed to cool, filtered and diluted with 40 mL EtOAc then washed with 1 N HCI (2 
x 20 mL). H,0 (20 ml). 2N NaOH (3 x 20 ml). Hfi (2 x 20 ml) and brine (20 mL). The organic layer is dried 
(MgSO«). then concentrated In vacuo and Is dried to give 3.31 g of amber syrup. This syrup is flash 
chromatographed (55 mm x 175 mm) using hexane as solvent to recover 2.4-dibenzytexyacetophenone 
as a yellow solid and 2.4-dlbenzyloxy-3-benzylacetophenone as an orange syrup. 
2.4-dibenzyloxyacetophenone: 'H-NMR: (CDCI,): 6 2.56<B.3H). 5.09(s.2H). 5.11 (s.2H>. 6.60(d.1H.J=1.0 
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Hz), 6.61 (dd,1HJ=10 Hz,J=1.0 Hz). 7.28-7.46<m, 10H), 7.84(d. 1H, J = 1 • Hz) 

MS{EI): m/e«332 (C22H»0 3 ) _ ^ AW _ 

2,4-dib«nzy»oxy.3.benzy1acetophenone: *H-NMR: (CHCI,): 6 2.60<s.3H). 4.11(s.2H). 4.78<s.2H), 
5.1(s.2H), 6.81(d,1KJ»8.7 Hz), 7.18-7.39{m.15H), 7.63<d.1H,J=8.7 Hz) 
MS(EI): m/e«422 (C^H^Oj) 

(B) To a 60:40 mixture 0 f 2,4-dibenzyloxyacetophenone and dibenzyloxy-3-benzyl 2,4-aeetophenone (3.27 
g) prepared in Example 9 (A) are added 2.49g 6a(4-fTiethylphenyl)iminolrnethyl].1,3-beflzodioxo|.5-amlne. 
10 mL 2N NaOH and 40 mL EtOH and the mixture is refluxed (about 100°C) for 2 days. The reaction is 
cooled and filtered to remove Insolubles, and the filtrate Is concentrated in vacuo. The residue is redlsaolved 
in 80 mL EtOAc and washed successively with ^0(3 x 20ml) and brine (20ml). The organic material is 
dried over MgS0 4> concentrated in vacuo and the resulting oil is flash chromatographed (175mm x 49mm) 
using a gradient solvent system of 1 0% EtOAc/hexane to recover 1 .75g of a yellow solid as a 60:40 mixture 
of 6^2.4^lberoyloxy)phenyl-1.3-diox<>lo[4.5-g]quinoline and 6-(3-benzyl-2.4^dlber.zyloxy)pheny|.1.3-dio- 
xolo[4,5-gjquinoiine according to 'H-NMR. 

(C) The compound mixture prepared in part (B), above, (1 .75 g), ethanol (100 mL), tetrahydrofuran (50 mL) 
and a 10% palladium on carbon catalyst (1.0 g) are shaken in a hydrogen atmosphere (about 50 pst) for 
about 1 1 hrs. The reaction product is diluted with ethyt acetate and filtered to remove the Pd/C catalyst 
The filtrate Is concentrated by rotatory evaporation to give a residue which is recrystallized from ethanol 
to yield &X3-benzyl-2,4^ihyoYoxy^ (123.4 mg ( 17.4% theory) as an 

amber solid. . M , 1V 

iH-300 NMR (DMSO-d*)): 6 3.95 (S.2H), 6,20 (s.2H); 6.49 <d, J * 8.79 Hz, 1 H); 7.05-7.29 (m, 5H), 7 35 (s, 
1 H); 7.43 (a, 1H); 7.82 <d. J = 9.03 Hz, 1 H. ArH); 7.99 (d, J = 9.03 Hz, 1H); 6.24 (d, J « 9.03 Hz. 1H); 9.88 
(s. 1H) 

Elemental analysis: (for C M H 17 N04) 



Found: 
Calculated: 



%c 


%H 


%N 


73.40 


4.72 


3.72 


74.46 


4.62 


3.77 



Example 10 

6M2,4^ihydroxy)phenyH t 3^ioxolo(4,S-fllQuinoline (Compound 10) 

(A) 2,4-Diberudoxyacetophenone (320 mg, 0.96 mmol) is reacted with 6n(4-methylphenyl)iminolmethyl]- 
1 ,3-benzodioxol-5-amine (249 mg, 0.98 mmol) In ethanol (4 mL) and 2N sodium hydroxide (1 mL). and the 
product recovered and isolated in a similar manner to Example 1 to yield 8^2.4-dibenzyloxy)phenyi-l,3- 
dtoxdo[4,5-g]quinoiine (80.1 mg, 18% theory), 
m.p. 143-144- C. 

(B?Th!^^ part (A) above, 6-<2.4-dibenzyloxy)-phen* (1 0 

g 2 2 mmol). in ethyl acetate (60 mL) with 10% palladium on carbon (0.5 g) is treated with hydrogen at 50 
psi for about two and a half days, and the product recrystallized from ethanol to yield 6^2,4^ihydroxy)phe- 
nyl-1,3-dtoxolo(4,5ij]qulnollne (367.1 mg. 58.6% theory). 

iH-300 NMR (CDCI,): 6 6.20 (s. 2H); 6.30 (d. 1H, J * 2.44 Hz); 6.37 (dd, IK J » 8.79 Hz, J - 2.44 Hz , 
7.34 (s. 1H) 7.37 (s. 1H). 7.89 (d. 1H. J « 8.79 Hz); 7.96 (d, 1H, J * 9.03 Hz); 8.22 (d. 1H, J * 6.79 Hz); 
9.85 (8, 1H). 

Elemental analysis: (for C 16 H n N0 4 ) 



Found: 
Calculated: 



%c 


%H 


%N 


68.22 


3.96 


4.96 


68.32 


3.94 


4.98 
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Example 11 

6-p,4 dihydroxy-3^N,N^imeM (Compound 11) 

Compound 10, /.©., 6-(2,4-dihydroxy)phenyl-1 ,3-dioxolo(4,5-g]quinollne (50 mg. 0.18 mmol), trlethylamine 
(0.025 mU 0.18 mmol) and EtOH (2.0 mL) is reacted with 33.3 mg (N.N-dimethyl)methyl ammonium iodide and 
the mixture stirred at ambient temperature (about 25°C) for 24 hrs. 

The reaction mixture is concentrated in vacuo and the resulting yellow solid is dry charged onto a flash 
column (20mm x 175mm) and eluted with 10% MeOH/CHCI, to recover 50.2 mg of 6H2 f 4-dihydroxy-3-(N,N^ 
dime:/!ytaminomethy()]phenyl-1 ( 3-dtoxolol4 t 5-gjquinoline as a yellow solid, mp* >250 
'H-NMR: (CDCW 2.68(6.s). 4.15(s,2H). 6.23<s,2H). 6.51 <d, J*8.8 Hz. 1H). 7.39(s.1H). 7.4<8.1H), 6.03(d. J*9.0 
Hz, 1H), 8.05(d. J«9.0Hz. 1H). 8.30<d. J*8.8 Hz, 1H), 8.31(s, 1H) 
High Resolution Exact Mass: (for C 1ft H 14 N 2 0*) 
Calc.= 339.1353 
Found» 339.1345 

Example 12 

8^,5^l(memoxymethoxy)phenyl1-1.3^k)xdot4 t 5-glquinoline (Compound 12) 

3 ( 5-OI(methoxymethoxy)acetophenone (480 mg, 2 mmol) is reacted with 6a(4-methyiphenyi)iminolmethylJ- 
1,3-benzodloxol-5-amine (510 mg, 2 mmol) in ethanol (4 mL) and 2N sodium hydroxide (1 mL), and the product 
recovered and Isolated in a similar manner to Example 1 to yield 6^3,Wi(metrKixymethoxy)pheny1H1.3^ioxo- 
lo(4,5-g]quinoline (472mg, 64.5% theory). 
Elemental analysis: (for C2oH,gN0 6 ) 

%C %H %N 

Found: 64.93 5,19 3.79 

Calculated: 65.03 5.18 3.79 

Example 13 

2^3,4^ihydroxy^^moxy)phenyt^ydroxyqulnoiine 

This compound Is prepared by the same procedure of Example 7 except that an equivalent amount of N- 
IT2^irK)-M(4HnetrK>xyprwnyt>metho benzene amine is used in place of 6tt<4nfrtethyt- 

prienyt)^inoJmettyfM ,3-benzodioxoJ-5-amine. The protecting (4-methyoxyphenyOmethylene group can be 
removed by catalytic hdrogenatton as taught by Green, supra, to yield 2^3.4-dihydroxy-5Vnethpxy)phenyi-6- 
hydroxyquinoline 

Examples 14-16 

In a manner sim!!cr to the above Examples, and as described in the specification above, the following com- 
pounds of formula (I) can be prepared: 

Formula (I) 

Example 

xl x£ x£ xl 

14 -OCH 2 0- H H 

15 H H -OCH 2 0- 

16 H OCH 3 H H 

13 
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Example 1 7 

Pharmaceutical formulations 
(A) Transdermal System 



Ingredients Amount 

Active compound 600.0 mg 

Silicone fluid 450.0 mg 

Colloidal silicone dioxide 25.0 mg 



The silicone fluid and active compound are mixed together and the colloidal silicone dioxide is reacted with 
to Increase viscosity. The material is then dosed into a subsequently heat sealed polymeric laminate comprised 
of the following: polyester release liner, skin contact adhesive composed of silicone or acrylic polymers, a con- 
trol membrane which is a polyolefin (e.g. polyethylene), polyvinyl acetate or polyurethane, and an impermeable 
backing membrane made of a polyester multilaminate. The system described is a 10 sq. cm patch. 

(B) Oral Tablet 



Ingredients Amount 

Active compound 200.0 mg 

Starch 20.0 mg 

Mogneslum Stearate 1 0 mg 



The active compound and the starch are granulated with water and dried. Magnesium stearate is added 
to the dried granules and the mixture is thoroughly blended. The blended mixture is compressed into a tablet. 

(C) Suppository 



Ingredients Amount 

Active compound 1 50-° nag 

Theobromine sodium salicylate 250.0 mg 

Witepsol S55 1 725.0 mg 



The inactive ingredients are mixed and melted. The active compound is then distributed in the molten mixt- 
ure, poured into molds and allowed to cool. 



(0) Injection 



ingredients Amount 

Active Compound 20.0 mg 

Buffering Agents Q $• 

Propylene glycol 0 4 

Water for Injection 0.6 mL 



The active compound and buffering agents are dissolved In the propylene glycol at about 50»C. The water 
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for injection is then added with stirring and the resulting solution is filtered, Titled into an ampule, sealed and 
steriized by autoclaving. 

(E) Capsule 



Ingredients Amount 

Active Compound 200 0 mg 

Lactose 4500 m 0 

Magnesium stearate 5.0 mg 

The finely ground active compound la mixed with the lactose and stearate and packed into a gelatin capsule. 



Claims 

1. A compound of formula (I) 



X 1 




wherein: 

R 1 is hydrogen or hydroxy; 

R* is hydrogen, hydroxy, methoxy or methoxymethoxy; 

R> is hydrogen, hydroxy, amino, methoxy, methoxymethoxy or, taken together with R*, methylene- 

dfoXy; R* is hydrogen, hydroxy, methoxy, methoxymethoxy. benzyl, dl(C f ^)alkylaminomethyi or, taken 
together with R', methylenedfoxy; 

F* b hydrogen or hydroxy; 
provided that at least one of R 1 through R 6 ia other than hydrogen; and 

X 1 taken together with X*. 

X? taken together with X* or 

X* taken together with X* ia methylenedloxy. provided that each of the remaining respective X 1 , 
X 2 , X s and X 4 substituents are hydiogen. 

2. A compound of Claim 1 which is a compound of formula (II). 
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A compound of Claim 1 wherein R 1 is hydrogen and R 2 . R 3 . R* and R« are hydrogen or hydroxy. 

A compound of Claim 1 wherein R' and R 5 are each hydrogen, R 2 and R* are each methoxy. and R' i 
hydroxy. 

A compound of Claim 1 wherein R 1 and R> are each hydroxy, and R 2 . R* and R' are each hydrogen. 

The compound of Claim 1 which is: 

6^3,Wimethoxy-4-hydroxy)pheny*-1,3-dioxolo[4 ( 5-g]quinoline, 

6-(4.hydroxy)phenyl-1 f 3-dioxolot4.5-g}quino*lne, 

6H3^ethoxy^methoxyrr»trK>xy^^ 

6^4-hydro)cy-3^ethoxy)pheny»-1,3-dioxolol4,5-glaulnoline. 

6^3.4>trimethoxy)phenyt-1 f 3-dloxolo{4 ( 5-g]quinoline. 

6H3,4-(1.3-dloxolo)]phenyl-1,3-dioxoloI4,5-gjQuinoline, 

S^S^imethoxyJphenyl-I.S-dioxolof^S^lquiftoline, 

6H3,4^ihydroxy-54TietrK)xy)phenyl-1 f 3^ioxrtoC4 l 5^lquinoiine. 

6^3.44imetho)cy-$^ydroxy)phenyM ^ 
6-{3-benzyt-2.4-dihydfoxy)pheny(-1.3-dloxolo[4 f 5^]quinollne, 

6K2 f 4-dihydroxy)phenyt-1 ^ioxolo^^-gjquinollne or 

8K2,4^ihydroxy-:HN.N<limethytam^^ 

A pharmaceutical composition comprising a compound of formula (I) 

X 1 



wherein: 

R 1 (s hydrogen or hydroxy; 

R2 is hydrogen, hydroxy, methoxy or methoxymethoxy; ^ 
R* is hydrogen, hydroxy, amino, methoxy. methoxymethoxy or, taken together with R 2 , methyl ene- 

di0Xy: R 4 is hydrogen, hydroxy, methoxy, methoxymethoxy. benzyl. dKC^alkylaminomethyl or, taken 
together with R\ methyienedioxy; 

R» is hydrogen or hydroxy; 
provided that at least one of R 1 through R« is other than hydrogen; and 

X 1 taken together with X*, 

X 2 taken together with X 3 or 

X* taken together with X*. is methylenedtoxy. provided that each of the remaining respective X . 
X 2 , X 3 and X 4 substituents are hydrogen. 

A method of inhibiting a topoisomerase enzyme comprising contacting said enzyme with an effective inhibh 
tory amount of a compound of formula (I) 
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wherein: 

R 1 Is hydrogen or hydroxy; 

R* fe hydrogen, hydroxy, methoxy or methoxymethoxy; 

R» Is hydrogen, hydroxy, amino, methoxy, methoxymethoxy or, taken together with R 2 , methyl ene- 

dioxy; 

R 4 is hydrogen, hydroxy, methoxy, methoxymethoxy, benzyl. dKCt^aikytaminomethyi or, taken 
together with R', methytenedioxy; 

R 8 Is hydrogen or hydroxy; 
provided that at least one of R 1 through R s is other than hydrogen; and 

Xt taken together with X*. 

X* taken together with X* or 

X» taken together with X 4 , is methyienedtaxy, provided that each of the remaining respective X 1 , 
X 3 . X s and X 4 substituents are hydrogen. 

9. A method of Claim 8 wherein a compound of formula (I) is a compound of formula (II). 



i 9 • 




10. A method of Claim 6 wherein the compound of formula (I) is 

6K3,Mlmetrwxy^yo*oxy)ph 
6^4-ftydroxy)pherryM,34^^ 

$<$4riethaxy^methox ,3-dloxolo(4.5-g]quinoline, 
6M4^iydroxy^^ethoxy)phenyW1 ,Mioxolo{4 f 5-g]qulnoiine T 
«^3,4,Mrtnetrwxy)phen^ 

6-(3.4-(1 ,3-dioxdo)lphenyt-1 ,3^ioxolo[4,5-g]qu!noline. 

6^3.4^irnetriOxy)pheriy1-1,3^^ 

6M3,4^ilhyu.^5^trK^)phem 

e^^inwthoxy^ydroxyjphen^ 

6^3^riry|.Z4^ihyo^xy)pheny|.1 ,3^loxoloI4,5^]quinoline f 

6-<2,4-dihyclroxy)phenyH ,3-dioxolol4 ,5-glqulnoiine or 

6K2.4^mydroxY-3^N,N4lmetr^8niin 

11, A method of treating a tumor in a mammal comprising administering to said mammal, an effect antitumor 
amount of a compound of formula (I) 



17 



EP 0 406 634 A1 




(1) 



wherein: 

R 1 Is hydrogen or hydroxy; 

R 2 is hydrogen, hydroxy, methoxy or methoxymethoxy; 

R 3 is hydrogen, hydroxy, amino, methoxy, methoxymethoxy or, taken together with R 2 , methylene- 
dioxy; 

R 4 is hydrogen, hydroxy, methoxy, methoxymethoxy, benzyl, di(Ct^)alkylaminornethyt or, taken 
together with R 3 , methylenedfoxy; 

R 9 is hydrogen or hydroxy; 
provided that at least one of R 1 through R s is other than hydrogen; and 

X 1 taken together with X 2 , 

X 2 taken together with X 2 or 

X 3 taken together with X 4 , is methylenedioxy, provided that each of the remaining respective X 1 , 
X 2 , X 3 and X 4 substituents are hydrogen. 

12. A method of Claim 1 1 wherein said mammal is a human. 

13. A method of Claim 1 1 wherein the compound of formula (I) is 

6-(3,5-dimethoxy-4-hydroxy)phenyM , 3-dioxdo[4 t 5-g]quinoline, 

6-<4-hydroxy)phenyl-1,3-dioxolo(4,5-glquinoline, 

6^3nriethoxy^methoxymethoxy)ph 

6^4^ydroxy-3-methoxy)phenyl-1,3-dioxoloI4,5-g]quinoline, 

6^3,4.5-trimethoxy)phenyl-1,3-dioxolo(4,5-g]quinoline, 

6-[3,4-(1 ,3-dioxolo)]phenyt-1 ,3-dioxolo[4,S-g]qulnoline. 

6^3,4^Imethoxy)phenyl-1,3-dioxolo{4,5-g]quinoline, 

6^3 ( 4<lihydroxy-5^ethoxy)phenyl-1 ( 3-dioxolo[4 ( 5-9lquinoJine r 

6^3,4^tmethoxy-54iydroxy)pheny^ 

6^3-ben2yl-2,4Hjihydroxy)pheny1-1,3Hdioxo<C){4 ( 5^]qutno<lne ( 

6-<2,4^ihydroxy)phenyl-1 ,3-dioxolo[4,5-g]quinoline or 

6^4^ihydroxy-3^N,r«imethtf^ 

14. A method of Claim 1 1 wherein said tumor is colon or rectal tumor. 

15. A compound of formula (IA) 



R 1 " is hydrogen or protected hydroxy; 

R 2 * is hydrogen, protected hydroxy, methoxy or methoxymethoxy; 

R* is hydrogen, protected hydroxy, protected amino, methoxy, methoxymethoxy or, taken together 




wherein: 
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with R 3 , methytenedioxy; 

R 4 * is hydrogen, protected hydroxy, methoxy. methoxymethoxy. benzyl. di<C,^)aikyiaminomethy1 
or, taken together with R 1 , methytenedioxy; 

R te is hydrogen or hydroxy; 
provided that at least one of R 1 through R* is other than hydrogen; and 

X 1 taken together with X* 

X 2 * taken together with X 3 or 

X 3 taken together with X 4 , is methytenedioxy, provided that each of the remaining respective X\ 
X 2 *, X s and X 4 substituertta are hydrogen. 

16. A compound of Claim 1 3 which is: 

6-<4-methoxymethoxy)phenyl-1 ,3-dfoxoio{4 ( 5-g]quinoiine, 
6^3,4^ibenzytaxy-$-methoxy)phen^ 

6H3-benzyfoxy^,5^imethoxy)pheny(-1 ,3-dloxoloI4 f 5-g]qu!no(ine or 
6^2 t 4^ibenzyloxy)phenyl-1 l 3-dk>xolo(4,5-g}quinoline. 



19 



EP 0 496 634 A1 



EonpttB Pucot PARTIAL EUROPEAN SEARCH REPORT 

Office which under Rufc 45 of the European Peuttf Convention 

shell be coatidtrtd, for the purpoece of suheeqoeat 
proceeding*, ti the European search report 



EP 92 30 0618 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Csteeery 



Retort 



CLASSIFICATION OP THE 
APPLICATION (It CL 5) 



JOURNAL OF HETEROCYCLIC CHEMISTRY, vol. 
17. no. 7, November 1980, pages 
1489-1495, Provo, US; S.D. PHILLIPS it 
al.: w Qu1no(l t 2-c]qu1nazo11nes. 1. 
Synthesis of qu1no[l,2-c]qu1nazol1n1u« 
derivatives and the related 
1ndazolo[2,3-a]qulnol1ne derivatives as 
analogs of the antitumor 
benzo[c]phenanthr1d1ne alkaloids" 

* Abstract; page 1491, compounds 
20a 4 b,21a,b,25a,b; page 1492, compound 
27 * 

JOURNAL OF MEDICINAL CHEMISTRY, vol. 
32, no. 2, 1989, pages 396-401, 
Washington, 0C, US; Q.J. ATV/ELL et al.: 
"Potential antitumor agents. 57. 
2-Phenylqu1nol 1ne-8-carboxam1des as 
minimal DMA-Intercalating antitumor 
agents with In vivo solid tumor 
activity" 

* Abstract; page 398, table I * 



07 
61 



(C 07 



07 
07 



0 491/056 
K 31/47 /A 
0 491/056 
0 317:00 
0 221:00 ) 



1,11 



TECHNICAL FIELDS 
SEARCHED £it OS) 



C 07 0 491/00 
A 61 K 31/00 



INCOMPLETE SEARCH 



kef tfctBNMuTuop 
>««M Cwirtii it t 



i psueti 



■ M tie tit m the tot* «f t 



wok mmpf* 
tec 



Oiim 



■ rftkateack 

Remark: Although claims 8-14 are directed 
to a method of treatment of (diagnostic method 
practised on) the human/animal body (Art. 
52(4) EPC) the search has been carried out 
and ba*ed on the alleged effects of the 
compound/composition . 









THE HAGUE 


16-04-1992 


V0YIAZ0GLOU 0. 



CATEGOIY OF CITED DOCUMENTS T : teest? e? eitedple e*4eMaf (fee lawffca 

I : ■mtaUifr idn— M ternee aleee efter tee flOee eeie 

Y : pmkeittty wienet tf tamUm* mkk mU» D : *m*m« dirf le the ■eettetfea 




20 



